Objective: The purpose of this study was to examine the effectiveness of group psychoeducation to relieve the psychological distress of mothers of children with high-functioning pervasive developmental disorders (HFPDD) and to improve the behaviors of the children. Methods: Seventy-two mothers of preschool outpatients with HFPDD were randomly assigned to a four-session brief group psychoeducational program (GP). The sessions were held every second week in addition to the usual treatment (GP + treatment as usual [TAU] group), or to a TAU-alone group. The primary outcome was self-reported symptoms of maternal mental health as assessed using the 28-item General Health Questionnaire (GHQ-28) at 21 weeks post-randomization (week 21). The GHQ-28 at the end of the intervention (week 7), Aberrant Behavior Checklist (ABC) for the behavior of the children, the Zarit Burden Interview (ZBI), and the Medical Outcomes Study 36-item Short Form Health Survey (SF-36) were carried out at weeks 7 and 21. We tested the group effects with the interaction between the intervention and the evaluation points. Results: The GHQ-28 score at week 21 was significantly higher in the GP + TAU group as compared to that in the TAU-alone group, indicating a greater improvement in the TAU-alone group. There was no evidence that GP + TAU led to a greater improvement of maternal mental health than TAU-alone at week 7. Similarly, no evidence was obtained to indicate that GP + TAU led to a reduction in the ABC or ZBI scores by week 7 or 21. The adjusted scores for the RF (role emotional) and MH (mental health) subscales of the SF-36 at week 21 were also significantly lower in the GP + TAU group, indicating a similar tendency to that of the change of the GHQ-28 score at week 21. Conclusion: The psychoeducational program did not alleviate maternal distress, aberrant behaviors of the children, or caregiver burden.
A failure to confirm the effectiveness of a brief group psychoeducational program for mothers of children with high-functioning pervasive developmental disorders: a randomized controlled pilot trial 
Introduction
Pervasive developmental disorder (PDD) is defined by its unique symptoms, namely, qualitative impairments in social interaction and communication, and restricted repetitive and stereotyped patterns of behavior and interest. 1 The reported prevalence of PDD is ,2%. Recently, research has progressed in the field of highfunctioning PDD (HFPDD). Although patients with HFPDD have normal intelligence, their poor communication abilities or repetitiveness often impair their social functioning in school or in society. 4 Moreover, they are often stigmatized as illdisciplined or wayward children by the community because of their normal intelligence and the absence of distinctive physical features. 5 Children with PDD are commonly recognized by parents during early childhood, 6 although Howlin et al reported that children with Asperger's disorder were diagnosed at a mean age of 11 years. 7 These children are at a higher risk for comorbid psychiatric disorders after puberty. 8, 9 Therefore, the development of reliable techniques for the diagnosis, training of affected children, and provision of family support is needed.
In addition to the many studies on PDD carried out in the fields of epidemiology and genetics, 2,10-12 several studies have focused on the distress of the mothers of children with PDD, who must deal with the atypical development of their children. [13] [14] [15] [16] Behavioral and emotional problems of children with PDD are associated with parental mental health and family functioning. 17 Some of these studies suggest that these stress levels are higher in the mothers than in the fathers. 15 , 18 Daniels et al reported that depression was more common among mothers of children with PDD. 19 Existence of an association between maternal depression and a family history of PDD has also been indicated. 19 , 20 Estes et al reported higher levels of parenting stress and psychological distress in mothers of an Autism Spectrum Disorder group when compared to those of a Developmental Delay group. 13 Therefore, management of the maternal distress arising from the children's condition and exploration of methods to cope effectively with such stress are needed.
In several Western and Asian countries, researchers have investigated the effectiveness of various psychotherapeutic techniques, such as childcare counseling and education for mothers about how to treat their children with PDD. [21] [22] [23] A meta-analysis by Singer et al 24 suggested the effects and significance of stress management interventions for the parents of children with developmental disabilities. In this meta-analysis, 17 studies reported that the effect size of behavioral and cognitive behavioral therapy interventions for the parents of children with developmental disabilities was 0. 49 . This indicates that it is effective in alleviating maternal depressive symptoms and psychological distress. However, in many of the studies included in the analysis, long-term interventions were needed and a considerable number of participants dropped out of the interventions.
Family psychoeducation has become established as an effective intervention in psychiatric patients. Such education was originally developed for patients with psychotic disorders and it successfully reduced the relapse rate of psychotic symptoms. 25, 26 The meta-analysis by Henken et al reported good effects on decreasing depression and on increasing family functioning. 27 Our group reported the effect of brief psychoeducational intervention programs for the relatives of patients with depressive disorder in relieving the caregivers' expressions of emotion, psychosocial burden, anxiety, and depressive moods. 28 The study suggested that family psychoeducation has the potential to maintain the well-being of not only the patients, but also of their families. Recently, psychoeducation has been widely applied to other mental disorders, such as anorexia nervosa 29 and dementia. 30 However, to the best of our knowledge, few studies have shown the effectiveness of family interventions for PDD in Japan, despite the wide implementation of family psychoeducation using various approaches at medical centers and public health departments. New research may be needed to establish a rigorous evidence base for improving parental mental health and behavior of children with PDD. Although family psychoeducation has not yet been applied to PDD, its use as a therapeutic tool for this disorder is anticipated.
We hypothesized that brief psychoeducation programs for mothers, in addition to the usual treatment for their children, would be more effective for improving parental mental health and behavior of children with PDD than the usual treatment for the children alone. The purpose of this randomized controlled trial (RCT) was to examine the effectiveness of psychoeducation for alleviating the psychological distress of mothers of children with HFPDD and for improving the behavior of children with these traits.
Method Participants
The trial was conducted from November 10, 2010, to July 31, 2012. At first, the trial was scheduled to be completed on December 31, 2011, but it was prolonged for 7 months more due to a delay in the enrollment of patients meeting the eligibility criteria. The mothers of outpatients at three psychiatric outpatient departments and one pediatric outpatient department in Japan were recruited as participants. The mothers were eligible for inclusion in the study if their child met the following criteria: 1) a diagnosis of autistic disorder, Asperger's disorder, or pervasive developmental disorder not otherwise specified made by a child psychiatrist 
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Psychoeducational program in pervasive developmental disorders or developmental pediatrician according to the Diagnostic and Statistical Manual (DSM-IV-TR); 2) no intellectual disabilities with an intelligence quotient (IQ) or developmental quotient (DQ) of .70; 3) aged 2-6.5 years; 4) diagnosis made more than 3 months previously; 4) entry to an elementary school scheduled more than 6 months later; and 5) a native Japanese speaker. Furthermore, only birth mothers who were actively involved in raising their child were enrolled. The exclusion criteria were: 1) inability to understand the study contents or anticipation of an excessive burden on the potential participant for any reason; or 2) assessed as being an unsuitable candidate for participation in this study for any reason by the doctors of the affected child, who are independent of study intervention. We assumed a case with aggravated harassment, for example, as an unsuitable participant.
Enrollment and baseline characteristics of the patients
Ninety mothers were screened, and 72 satisfied the eligibility criteria; of the 72, 36 participants were randomly assigned to receive GP + TAU therapy and 36 to receive TAU therapy alone (Figure 1 ). There were not any ineligible cases which were deemed as unsuitable candidates for participation due to the exclusion criteria. We found after randomization that three participants had not met inclusion criteria because of their children's condition. One patient in the GP + TAU group and one in the TAU-alone group had an IQ slightly lower than 70, and another in the GP + TAU was diagnosed within 3 months from randomization. Although these problems were caused by careless checking, we estimated that it would have a small influence on the outcome.
study design
This was a multicenter, individually randomized, parallelgroup study. Randomization was stratified individually according to the total scores on the 28-item General Health Questionnaire (GHQ; under or over 15) and the Japanese version of the Aberrant Behavior Checklist (ABC; under or over 60). It was expected that the responsiveness of the participants to psychoeducation would differ depending on the baseline mental health of the mother and the degree of severity of the behavioral problems of the child, and stratified randomization was performed so that these factors were equally distributed in both groups. An independent statistician generated the random allocation sequences using a computer and variable blocks. Allocation concealment was maintained by numbering the participants, and only the allocation practitioner was informed of the code numbers. The allocation sequences were kept centrally, and the allocation was manually distributed to each site.
In this parallel-group study, the mothers of the patients were randomly assigned to a brief group psychoeducational program (GP) in addition to the usual treatment for their children (GP + TAU) or a TAU-alone group.
Because of the nature of psychotherapy, neither the patients nor their children's physicians were blinded to the allocation group.
assessment measures
Measures of parental mental health, quality of life, burden of providing care, and the behavioral problems of the child were assessed at the baseline, post-treatment (week 7), and at 14 weeks after the completion of treatment (week 21). Participants who dropped out of the intervention were asked to complete the assessments.
The primary efficacy parameters were the total score on the GHQ-28 at week 21 adjusted according to the baseline score.
ghQ-28
The GHQ-28 is a self-reported questionnaire used to detect psychiatric disorders in community settings. 31 We used this measure to assess maternal mental health. The 28-item version is composed of four subscales: somatic symptoms, social dysfunction, anxiety and insomnia, and severe depression. 32 The scores on the GHQ range from 0 to 28, with higher scores indicating a poorer mental health state.
The Japanese version has shown good reliability and validity in the general population of Japan. 33 
Japanese version of the aBc
The ABC is an empirically derived psychometric instrument used to rate the inappropriate and maladaptive behaviors of mentally handicapped people.
This scale was originally developed for institutionalized, low-functioning adolescents and adults. Later, it was widely used to evaluate the behavior of autistic children. 34, 35 The checklist is composed of five factors: 1) irritability, agitation, and crying; 2) lethargy and social withdrawal; 3) stereotypic behavior; 4) hyperactivity and non-compliance; and 5) inappropriate speech.
The items in the ABC are rated on a four-point scale (0= never to 3= very often), and the scores on the ABC range from 0 to 174. The reliability and validity of the Japanese version of the ABC have been reported by Ono et al. 36 
Japanese version of the Zarit caregiver Burden interview (ZBi)
Caregiver burden was assessed using the ZBI, which evaluates the physical, psychological, and social consequences of caring activities and has been widely used to assess the burden of caregivers. 37, 38 The Japanese version of the ZBI was developed by Arai. 33, 39 The Japanese ZBI has been demonstrated to have high test-retest reliability (r=0.76) and internal consistency. The Cronbach's α for the ZBI was 0.93.
The items in the ZBI are rated on a five-point Likert scale (0= best to 4= worst), and the scores on the ZBI range from 0 to 88. Higher scores indicate a heavier caregiver burden.
Medical Outcomes study 36-item short-form health survey (sF-36; v2)
The SF-36 is a self-reported questionnaire used to assess general quality of life. It contains 36 items that constitute eight measures of physical functioning (PF), role limitations due to physical problems (RP), bodily pain (BP), social functioning (SF), general health perceptions (GH), vitality (VT), role limitations due to emotional problems (RE), and mental health (MH). It also provides two summary measures, the physical component summary (PCS) and the mental component summary (MCS). The PCS is associated with the PF, RP, BP, GH, and VT. The MCS is associated with the MH, RE, SF, VT, and GH. The score of each measure ranges from 0 to 100, and the higher the score, the higher the 
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Psychoeducational program in pervasive developmental disorders quality of life. The Japanese version has shown good validity in the general population of Japan. 40, 41 sample size Because this study was the first pilot trial to examine the effect of a brief psychoeducational program for mothers of children with HFPDD, we determined the sample size by referring to our previous research 28 for the relatives of patients with depressive disorder. In this study, we executed brief psychoeducation with four biweekly sessions and its effect size was 1.0. We also referred to earlier research 23, 24 with medium effect sizes, which had common factors such as group cognitive behavioral therapy and aimed at alleviating distress of parents of children with developmental disabilities. We then decided the hypothetical effect size was 0.70. We used the statistical software STATA (v12; StataCorp, College Station, TX, USA) 45 to calculate the sample size. To obtain a power of 0.8 to detect a significant difference at P=0.05 (two-sided), it was calculated that at least 32 patients were needed for each study arm. Thus, allowing for a 10% dropout or ineligibility rate, 36 participants would need to be recruited per group.
Trial interventions
The treatment regimen for the psychoeducation program used in the present study was developed and structured based on the McFarlane Model, 42 the Evidence-Based Practices Toolkit for Family Psycho-Education, 43 and the standard model of the Japanese Network of Psychoeducation and Family Support program. 44 In our previous study, we reported the effect of brief psychoeducational intervention programs with four biweekly sessions for the relatives of patients with depressive disorder in relieving the caregivers' expressions of emotion, psychosocial burden, anxiety, and depressive moods. 28 We tried to apply this program to families with HFPDD children.
The psychoeducational program consisted of four sessions, each session lasting for 120 minutes and held every second week. In the intervention group, the number of participants in each program ranged from 3-5 and each session was conducted by a multidisciplinary group, consisting of at least three members: 1-2 psychiatrists, 0-2 nurses, 0-1 psychologist, 0-2 speech pathologists, and 0-1 social worker. At least one therapist in the group had participated in intensive training conducted by the Japanese Network of Psychoeducation and Family Support program.
During the first 60 minutes of each session, therapists presented information to the participants on the contents of 1) the characteristics of pervasive developmental disorders;
2) how to treat their children considering the individual characteristics of their children; 3) information about social support resources and preparation for admission into elementary school; 4) the physical and mental health of the mother herself. During the latter 60 minutes, supportive group therapy was provided focusing on problem-solving skills. We conducted these group sessions based on the structures shared by the standard model of the Japanese Network of Psychoeducation and Family Support program. TAU was defined as consultation with a licensed child psychiatrist or developmental pediatrician at least every 6 months. We had two evaluation points, at 7 weeks post-randomization at which the intervention of four sessions had finished (week 7), and at 21 weeks post-randomization (week 21). Participants of both groups made an appointment with evaluators and came to the hospital at week 7 and 21.
statistical analysis
Descriptive and inferential statistics were computed using SPSS for Windows (v17.0; SPSS, Inc., Chicago, IL, USA). 45 We planned to conduct a preplanned analysis by the trial steering committee.
All the analyses were conducted using an intention-totreat approach. The statistician of this study was blinded to allocations. 1. Analysis of primary efficacy We conducted unpaired t-tests calculated from the actual measured value of the GHQ-28 score at weeks 7 and 21. We first examined the time by treatment interaction in the linear mixed model. When this interaction was significant, we examined the GHQ28 scores between the intervention and the control groups while controlling for the baseline scores as covariant in analysis of covariance (ANCOVA) at 7 and 21 weeks. A P-value ,0.05 was set to test the null hypothesis using a two-sided test.
When missing data were observed, we planned to use multiple imputation to complement the data with SPSS missing values and conducted a completer analysis, evaluating the robustness of the analysis results with regard to the missing data. 2. Analysis of secondary efficacy The total scores of ABC and ZBI, and each domain of SF-36 were also analyzed using unpaired t-tests and ANCOVA at the same points. The mean and standard deviations of the number of attendants at each session in the intervention group and the proportion of subjects requiring an increased dosage of medication in both groups were also calculated. training and therapy (P=0.029) and in the proportion of diagnosis of the children (P=0.026) by chi-square test. We had no missing data and all participants were included in the intention-to-treat analyses.
Primary outcome
Therapeutic effects with interactions between the intervention and evaluation points were compared between the groups by repeated-measures analysis of variance; an interaction was significant with the GHQ (P=0.01) and the RE subscale of SF-36 (P=0.01).
The primary statistical analysis was carried out using an unpaired t-test, then analysis of covariance (ANCOVA) was used according to the study plan ( Table 2 ). The intervention group had a higher total GHQ-28 score at week 21, indicating poorer mental health, after adjustments for group differences in the baseline GHQ-28 scores (P=0.046; Figure 2 ). The intervention group reported a slightly lower score at week 7, although there was no evidence that the participants in the intervention group had better outcomes. No evidence was found indicating greater improvement of mental health in the intervention group. Tables 3 and 4 present the results of the secondary outcome. The data included two follow-up points. No differences in the ABC (Figure 3) or ZBI scores were seen between the two groups during the period of the study. The intervention group had significantly lower adjusted scores for the RE and MH subscales of SF-36 at week 21.
secondary outcome
We conducted post-hoc analyses which compared the completers in the intervention group with those in the control group (Table 5) . The results did not change and in the MH subscale of SF-36 at week 7, the intervention group had significantly lower adjusted scores, indicating poorer mental health.
attrition and study integrity
Ten participants in the GP + TAU group did not complete all the sessions because of scheduling conflicts, change of abode, and impact of childbirth, but no participants withdrew their enrollment in this study.
Two of the participants in the intervention group discontinued intervention. They were absent from all interventional programs because they had scheduling conflicts but received evaluation at week 7 and week 21. As shown in Table 1 , all participants who were randomized were assessed at week 7 and week 21. All the study assessments were completed in the participants. The lecture contents of the group psychoeducational program were manualized, and all the participants in the group psychoeducational program used the same handouts.
attendance of programs
The mean attendance number (SD) of the programs was 3.3 (1.26).
Proportion of increase in the medication dosage for the mothers
By week 7, the mental state of two of the mothers in the control group had worsened, and these participants were begun on prescription drugs or advised to visit a hospital. By week 21, the mental states of another three mothers in the control group and four mothers in the intervention group had worsened. One participant in the control group had suicidal ideation, but we determined that she would be able to undergo the assessments in this study after receiving adequate treatment from her doctor.
co-intervention
Four mothers in the GP + TAU group and nine in the TAUalone group had children who joined another educational program between baseline and week 7; six mothers in the GP + TAU group and seven mothers in the TAU-alone group had children who joined another education program between week 7 and week 21. Only one child in the GP + TAU group began taking medication during the study period. These mothers voluntarily participated in programs at the other facilities, and these co-interventions deviated from the original protocol. However, we included the results of these mothers in the analysis because we gave priority to intention-to-treat analysis.
Discussion
Our results did not provide any evidence to suggest that the brief group psychoeducational program for the mothers of children with HFPDD resulted in any improvement in maternal mental health, caregiver burden, maternal quality of life, or aberrant behavior of the children at the 21-week follow-up point.
In a previous study, Tonge et al conducted an RCT of education and skills training programs and reported the effects of their intervention on the improvement of parental mental health at a 6-month follow-up. 46 A recently published meta-analysis of group-based parent-training programs in the Cochrane Database of Systematic Reviews 47 suggested that these programs were statistically effective for improving parental psychosocial factors such as depression, anxiety, and distress post-intervention, but not over the long-term. Contrary to these reports, our results did not reveal any positive effects.
Although it is difficult to identify the exact cause of the worsening mental health in the interventional group, we list several factors that may be responsible for these results: 1) the number of sessions; 2) selection of assessment measures; 3) sample size calculation; 4) the contents and quality of programs; and 5) controlling bias and study conditions.
We additionally discuss below these shortcomings and limitations which might have led to these unexpected results.
First, the number of sessions should be considered. We performed four brief sessions after considering the costbenefit ratio, although more than twelve sessions were originally recommended by the Family Psychoeducation Program Fidelity Scale. 43 The meta-analysis described in the Cochrane Database of Systematic Reviews 47 included ten studies that included six or fewer sessions. Of these brief interventions, only two studies showed statistical improvements of confidence post-intervention and during a short-term follow-up period. 48, 49 Moreover, we only had four sessions for this intervention, so the absence of participants in one of the sessions could have a significant impact on the assessment of treatment effects.
Next, the optimal assessment measures may also need to be reconsidered. Whether the assessment measures and the timing of the assessments were appropriate has been questioned. We did not assess maternal confidence, which other brief parenting programs had been able to improve. This question may be a common concern for all family programs.
Third, if the sample size was larger and was decided on more rigorously, both groups should be evenly randomized and we might have achieved better results. The study design of RCTs is superior for controlling systematic errors and confounders. The difference of baseline characteristics between the two groups in co-curricular training and therapy might have impact on results.
On the other hand, the difference in the proportion of diagnosis of the children would not be important because in DSM-V, these diagnoses would be integrated into autism spectrum disorder. 50 We also complemented our insufficient pilot study data by referring to a previous study. Additionally, it would be better to implement a before-after study for estimating effect and sample sizes. We determined the appropriate sample size by using reference data from studies, and we report our results as pilot data.
Fourth, we might have gained better results if we had measured the fidelity of the contents of our programs more rigorously to improve the quality and reproducibility by randomly checking recorded sessions. We did not use the fidelity checklist (the Family Psychoeducation Program Fidelity Scale); 43 therefore, we insured alternative fidelity by the attendance of trained therapists at all the interventional sessions, but there was room for improvement.
Fifth, we should reconsider implementing study protocol more strictly.
The fact that three-quarters of the participants' children in co-curricular therapy were involved in other parent training programs might have some influence on results. At first, we allowed participants to pursue other treatments outside of the study because we aimed at implementing this study under pragmatic conditions. But the proportion of participants who did this was large and might also have contributed to the increase of joining other co-interventional treatments after randomization. Twenty-seven point seven percent in GP + TAU and 44.4% in TAU-alone participants began other educational programs, deviating from the original protocol. The proportion of these participants was large and could have caused the adverse results in this study. Moreover, we did not perform a structured interview for the diagnosis of PDD in the children. Previous reports have indicated the difficulty in making a medical diagnosis of PDD, 51 but neither the Autism Diagnostic InterviewRevised (ADI-R) 52 nor the Autism Diagnostic Observation
Schedule-Generic (ADOS-G) 53 are available in Japan. Other diagnostic instruments, such as the Childhood Autism Rating Scale (CARS), 54 are too lengthy for clinicians to complete because of the limited amount of time available. In the current study, child psychiatrists or developmental pediatricians diagnosed PDD in the children based on the DSM-IV-TR criteria to compensate for any diagnostic difficulties.
Other than these limitations, we attempted to infer meaning from these divergent results.
Our interventional sessions were completed within 7 weeks, and we assessed the participants at 21 weeks hoping to identify the long-term effects of the program. Contrary to our expectations at the follow-up assessment, the control group had a lower GHQ score, indicating that these mothers had greater well-being. A comprehensive overview of disability acceptance in parents reported by Nakata et al suggested that parents often experience confusion, depression, and anxiety. 55 The extra education alerted parents to the likely burden of illness on the children and families, a burden which may not have been so clear among the control group.
The family might have different perceptions about the gravity of diagnosis. There is a difference between depressive disorder and pervasive developmental disorder in prognosis. Depressive disorder is a treatable disease, 56 and it is reported that the overall cumulative remission rate is 67%. On the other hand, pervasive developmental disorder is a neurodevelopmental condition with early onset symptoms. The mother might feel seriously stressed knowing that the developmental disorder was not completely cured.
We also need to examine the heart of the matter that interventional programs can enhance maternal mental health. In a previous study on attitudes and coping with diseases, it was reported that patients fared better psychologically, behaviorally, and physiologically when the information they received about their medical condition was tailored to their own coping styles: generally those with a monitoring style tended to do better when given more information, and those with a blunting style did better with less information. This study also reported that patients with a monitoring style were more likely to be pessimistic about their future. 57 Many mothers of children with HFPDD might have a monitoring style, because completer analysis indicated that mothers with good adherence tended to be poorer in mental health; thus, it was natural for it to affect their mental health. We need to explore the traits of the mothers more closely and consider how to support them by tailoring programs to their own coping styles.
Despite the numerous programs used for mothers in various locations in Japan, this was the first RCT to evaluate structural psychoeducation programs for the mothers of children with HFPDD.
A RCT is an investigation method within a hierarchy of evidence, and we completed our study without any missing values. Although we obtained unexpected results, we completed our preplanned statistical analytical approach.
Despite the unexpected results, most of the participants supported this program and considered it to be helpful. Good adherence to the intervention supported the perceived acceptability of this approach.
In conclusion, this study revealed that adding a brief psychoeducational program for the mothers of children with HFPDD did not alleviate maternal distress or the aberrant behaviors of children with HFPDD. To develop this psychoeducation research, we should improve the quality and effectiveness of the contents of the intervention. We need to plan a qualitative study reviewing the limitations and agendas. Further research is required to explore what symptoms or psychosocial factors should be targeted in medical services for the mothers of children with HFPDD, the frequency and number of sessions, and what information is needed to make an adequate contribution to maternal wellbeing and the development of children with HFPDD. We also have to re-plan study conditions such as sampling and bias controlling. We will implement a before-after study next, preparing for a larger, rigorous clinical study.
